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ROTATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
anomaly diagnosing apparatus capable of 
preventing erroneous diagnosis and highly 
accurately diagnosing anomalies. 
SOLUTION: The anomaly diagnosing 
method for diagnosing anomalies of machine 
facilities including one or a plurality of 
sliding members comprises a step for 
detecting wave motion which occurs from 
the machine facilities; a step for computing 
the frequency spectrum of the wave 




J 




motion; a first computation step for 
computing the root mean square of one 
degree component band of the frequency 
spectrum or its partial overall root mean 
square and the root mean square of the 

overall bands of the frequency spectrum or a normalized value, an overall 
root mean square; a second computation step for computing a quotient 
acquired by dividing the root mean square of one degree component band or 
the partial overall root mean square by the normalized value or a differential 
value; a step for comparing and collating the quotient or the differential value 
with a prescribed constant; and a step for diagnosing anomalies of the 
machine facilities on the basis of the result of the comparison and collation. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is an abnormality diagnosing method which diagnoses abnormalities of a 

machine containing 1 or two or more slide members, 

A step which detects wave motion generated from said machine, 

A step which computes frequency spectrum of said wave motion, 

The 1 st calculation step which computes a normalizing value which is a root 

mean square or overalls of a root mean square of one degree ingredient zone 

of said frequency spectrum or all [ partialness OBA ], and the whole zone of 

said frequency spectrum. 

The 2nd calculation step which computes a value which ^*(ed) a root mean 
square of said one degree ingredient zone, or all [ partialness OBA ] with said 
normalizing value, or a value of difference, 

A step which performs comparative collation of said value which **(ed) or a 
value of difference, and a predetermined constant, 
An abnormality diagnosing method having a step which diagnoses 
abnormalities of said machine based on a result of said comparative collation. 
[Claim 2] 

Said 1st calculation step computes a normalizing value which is a root mean 
square or overalls of a root mean square of two or more degree ingredient 
zones of said frequency spectrum or all [ partialness OBA ], and the whole 
zone of said frequency spectrum, 

Said 2nd calculation step computes a value which **(ed) a root mean square 

of two or more of said degree ingredient zones, or all [ partialness OBA ] with 

said normalizing value, respectively, or a value of difference. 

The abnormality diagnosing method according to claim 1 , wherein said 

comparative collation step performs comparative collation of said value which 

**(ed) or a value of difference, and a predetermined constant. 

[Claim 3] 

The abnormality diagnosing method according to claim 2, wherein said two or 
more degree ingredient zones are the combination of the 5th frequency band 
from a fundamental frequency band of a predetermined vibration. 
[Claim 4] 

The 1 st combination which said two or more degree ingredient zones become 
from a fundamental frequency band of a predetermined vibration, the 
secondary frequency band, and the 3rd frequency band, 
the 2nd combination that consists of a fundamental frequency band of a 
predetermined vibration, the secondary frequency band, and the 4th frequency 
band — or 

The abnormality diagnosing method according to claim 2 being the 3rd 
combination that consists of the secondary frequency band, the 4th frequency 
band, and the 6th frequency band. 
[Claim 5] 



The abnormality diagnosing method according to claim 1 or 2, wherein said 
normalizing value is a root mean square or overalls of the whole frequency 
band from fundamental frequency to the n-th harmonics. 
[Claim 6] 

The abnormality diagnosing method according to any one of claims 1 to 5, 
wherein said wave motion is a sound, vibration, or AE generated from said 
machine. 
[Claim 7] 

It is an abnormality diagnosis device which diagnoses abnormalities of a 

machine containing 1 or two or more slide members, 

A wave detection means which detects wave motion generated from said 

machine, 

A frequency analysis means which computes frequency spectrum of said wave 
motion, 

[ of one degree ingredient zone of said frequency spectrum / a root mean 

square or all / partialness OBA ], And a parameter computation means which 

computes a normalizing value which is a root mean square or overalls of the 

whole zone of said frequency spectrum, and computes a value which **(ed) a 

root mean square of said one degree ingredient zone, or all [ partialness 

OBA ] with said normalizing value, or a value of difference, 

A comparative collation means to perform comparative collation of said value 

which **(ed) or a value of difference, and a predetermined constant, 

An abnormality diagnosis device having a diagnosis means which diagnoses 

abnormalities of said machine based on a result of said comparative collation. 

[Claim 8] 

[ of a degree ingredient zone of plurality / parameter computation means / 
said / of said frequency spectrum / a root mean square or all / partialness 
OBA ], And a normalizing value which is a root mean square or overalls of the 
whole zone of said frequency spectrum is computed, and a value which **(ed) 
a root mean square of two or more of said degree ingredient zones or all 
[ partialness OBA ] with said normalizing value, respectively, or a value of 
difference is computed. 

The abnormality diagnosis device according to claim 7, wherein said 
comparative collation means performs comparative collation of a value which 
each **(ed) or a value of difference, and a predetermined constant. 
[Claim 9] 

The abnormality diagnosis device according to claim 8, wherein said two or 
more degree ingredient zones are the combination of the 5th frequency band 
from a fundamental frequency band of a predetermined vibration. 
[Claim 10] 

The 1st combination which said two or more degree ingredient zones become 
from a fundamental frequency band of a predetermined vibration, the 
secondary frequency band, and the 3rd frequency band, 
the 2nd combination that consists of a fundamental frequency band of a 



predetermined vibration, the secondary frequency band, and the 4th frequency 
band — or 

The abnormality diagnosis device according to claim 8 being the 3rd 
combination that consists of the secondary frequency band, the 4th frequency 
band, and the 6th frequency band. 
[Claim 11] 

The abnormality diagnosis device according to claim 7 or 8, wherein said 
normalizing value is a root mean square or overalls of the whole frequency 
band from fundamental frequency to the n-th harmonics. 
[Claim 1 2] 

The abnormality diagnosis device according to any one of claims 7 to 11, 
wherein said wave motion is a sound, vibration, or AE generated from said 
machine. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to two or more abnormality diagnosing methods and 
devices of a rotary part which are used for the axle for reduction gears, an 
electric motor, and rail cars, etc. It is related with the method and device of a 
rotary part which can detect a defect, without disassembling a mechanical 
apparatus especially. 
[0002] 

[Description of the Prior Art] 

The abnormality diagnosis device of a solid of revolution is a device which 
analyzes a sound, temperature, vibration, etc. which are generated from solids 
of revolution, such as reduction gears, an electric motor, and an axle for rail 
cars, and diagnoses the abnormalities of a solid of revolution. In abnormality 
diagnosis, detectors, such as a microphone, a temperature sensor, and a 
vibration sensor, detect wave-motion information, including a sound, 
temperature, vibration, etc., and a detecting signal is amplified using an 
amplifier. The amplified detecting signal is changed into a digital signal by the 
A/D converter, and is outputted to PC for diagnosis provided with the 
software for diagnosis. The software for diagnosis conducts various analysis 
of frequency analysis, a comparative analysis, etc. on PC for diagnosis. In a 
comparative analysis, comparative collation with the frequency component 
resulting from a solid of revolution is performed to the obtained frequency 
spectrum. A user copes with stopping a solid of revolution etc., when the 
existence of abnormalities is judged and abnormalities occur based on the 
diagnostic result displayed on the monitor. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However, it has a rolling state, influence of a structure, etc., and may differ 
from number of rotations for the actual number of rotations of a solid of 
revolution to calculate the peak generated frequency which a peak generates 
at the time of an abnormal occurrence, and erroneous diagnosis may occur. 
About a frequency component, in order to check compatibility one by one, 
problems, such as starting seriously, also have calculation time and arithmetic 
load. 
[0004] 

It succeeds in this invention in order to solve an aforementioned problem, and 
it is a thing. 

It is providing the method and device which prevent the purpose and perform 
small abnormality diagnosis of arithmetic load for a short time. 



[0005] 



[Means for Solving the Problem] 

In order to solve an aforementioned problem, the abnormality diagnosing 
method of this invention according to claim 1 is an abnormality diagnosing 
method which diagnoses abnormalities of a machine containing 1 or two or 
more slide members, 

A step which detects wave motion generated from said machine, 

A step which computes frequency spectrum of said wave motion, 

The 1 st calculation step which computes a normalizing value which is a root 

mean square or overalls of a root mean square of one degree ingredient zone 

of said frequency spectrum or all [ partialness OBA ], and the whole zone of 

said frequency spectrum. 

The 2nd calculation step which computes a value which **(ed) a root mean 
square of said one degree ingredient zone, or all [ partialness OBA ] with said 
normalizing value, or a value of difference, 

A step which performs comparative collation of said value which **(ed) or a 
value of difference, and a predetermined constant, 

Based on a result of said comparative collation, it has a step which diagnoses 

abnormalities of said machine. 

[0006] 

The abnormality diagnosis device of this invention according to claim 7 is an 
abnormality diagnosis device which diagnoses abnormalities of a machine 
containing 1 or two or more slide members, 

A wave detection means which detects wave motion generated from said 
machine, 

A frequency analysis means which computes frequency spectrum of said wave 
motion, 

[ of one degree ingredient zone of said frequency spectrum / a root mean 
square or all / partialness OBA ], And a parameter computation means which 
computes a normalizing value which is a root mean square or overalls of the 
whole zone of said frequency spectrum, and computes a value which **(ed) a 
root mean square of said one degree ingredient zone, or all [ partialness 
OBA ] with said normalizing value, or a value of difference, 
A comparative collation means to perform comparative collation of said value 
which **(ed) or a value of difference, and a predetermined constant. 
Based on a result of said comparative collation, it has a diagnosis means 
which diagnoses abnormalities of said machine. 
[0007] 

Since a zone of frequency resulting from a machine containing 1 or two or 
more slide members is used according to the above, influence of a peak of a 
frequency component which originates in neither a noise nor a solid of 
revolution can be lost. Since it is not necessary to carry out collation with 
frequency of data surveyed in detail, fundamental frequency for which it asked 
by calculation, and its harmonics, a calculation load can also be reduced and a 
loss of time which analysis takes can also be lessened. Since it can certainly 



supplement with abnormalities even when a level of a frequency component 
resulting from a solid of revolution is small, higher-precision diagnosis is 
attained. It becomes possible to pinpoint existence and a part of abnormalities 
of each part article of a solid of revolution which constitutes a machine only 
from one measurement. 
[0008] 

[Embodiment of the Invention] 

Hereafter, the embodiment of this invention is described in detail, referring to 

Drawings. 

[0009] 

Drawing 1 is a figure showing the abnormality diagnosis device 10 of this 
embodiment. The abnormality diagnosis device 1 0 is provided with the 
following. 

The primary detecting element 1 1 stationed on the machine 1 used as a 
diagnosis subject, or in its neighborhood. 

The amplifier 1 2 which amplifies the output of the primary detecting element 
11. 

PC part 30 which performs abnormality diagnosis. 
[0010] 

The machine 1 is a machine which has roller bearing (inner-ring-of-spiral- 

wound-gasket number of rotations: 169min ^) and a normal gear (number of 

teeth: 31). Roller bearing is provided with the following. 

The inner ring of spiral wound gasket attached outside an axis. 

The outer ring of spiral wound gasket which carries out inner fitting to housing 

etc. and counters a diameter direction with an inner ring. 

Time as a rolling element arranged between an inner ring and an outer ring of 

spiral wound gasket so that rolling is possible. 

Here, when damage has occurred in the machine 1 , the case where damage 
has occurred especially in the outer ring of spiral wound gasket 3 is explained 
to an example. 
[0011] 

The vibration sensor with which the primary detecting element 1 1 detects 
vibration of a machine, the rotation sensor which detects the number of 
rotations of roller bearing, It comprises two or more sensors, such as a sound 
sensor, an acoustic emission sensor, etc. which detect the temperature 
sensor which detects the temperature of a machine, the sound generated 
from a machine, AE, etc., and is arranged at each or one near the machine 1 
which is a diagnosis subject. 
[0012] 

A rotation sensor detects the number of rotations of the inner ring of spiral 
wound gasket of the roller bearing attached to the solid of revolution. It is 
possible to use the magnetic sensor which detects the magnet arrangement 
on the encoder which is the substance to be detected which was attached to 



the inner ring or outer ring of spiral wound gasket of roller bearing, and which 
is not illustrated, the displacement sensor which detects the shape of an 
encoder, etc. as a rotation sensor. 
[0013] 

A temperature sensor is a sensor which is arranged at about one machine and 
detects the temperature of the machine 1 or its neighborhood. As a 
temperature sensor, it is possible to use contact type temperature sensors, 
such as a thermo couple, and noncontact type temperature sensors, such as 
an infared radiation thermometer. In the case of the temperature sensor of a 
noncontact type, temperature detection of rotating members, such as an inner 
ring of spiral wound gasket, is attained. 
[0014] 

According to the use, or the composition or the situation of a machine, the 
primary detecting element 1 1 may have all these sensors, and may have only 
the part. It is dedicated in one sensor unit, and may be unifying, and the 
various sensor may be constituted independently, respectively. It may be 
possible for desirable places to differ in attachment of each sensor, and to 
perform that it is more accurate detection [ be / each / another unit ]. 
[0015] 

The amplifier 12 comprises an op amplifier etc. and amplifies the intensity of 
the various signals from the primary detecting element 1 1 on a level suitable 
for processing of PC part 30. Various signals are outputted to PC part 30 
from the amplifier 1 2. When the primary detecting element 1 1 has an 
amplifying function, the signal without the necessity for amplification does not 
need to dare to pass through the amplifier 1 2. In this case, the output of the 
primary detecting element 1 1 is directly sent to PC part 30. 
[0016] 

PC part 30 is the computer by which predetermined OS, and analysis and 
diagnostic software 40 were installed. Using the analysis diagnostic software 
40 which functions on OS, PC part 30 performs various signal processing, and 
performs abnormality diagnosis of a machine. Of course, not the software 
processing by PC but diagnosing apparatus for exclusive use may be used as 
the diagnostic part 14. 
[001 7] 

PC part 30 carries out the A/D conversion of the received signal, 
respectively, and diagnoses using the diagnostic software 40 in a PC part. An 
A/D converter for exclusive use is formed in the preceding paragraph of PC 
part 30, and before inputting into PC part 30, it may be made to carry out an 
A/D conversion. 
[0018] 

The diagnostic software 40 has the various analysis processing parts 41 , the 
various-parameters operation part 42, the collating part 43, and the diagnostic 
part 44 as a function. 
[0019] 



Drawing 2 is a figure showing the various analysis processing parts 41. The 
various analysis processing parts 41 have the 1st frequency processing 
section 41a, the filter part 41b, the envelope treating part 41c, and the 2nd 
frequency processing section 41 d, and perform processing which calculates 
the frequency spectrum of the signal used for frequency analysis. 
[0020] 

The 1st frequency processing section 41a carries out frequency conversion of 
the detected vibration signal, a correspondence item, the AE signal, etc. using 
an FFT algorithm etc., and generates frequency spectrum data. Here, it is 
carried out in order to investigate in which frequency band the unusual peak 
frequency contained in the detecting signal is contained. 
[0021] 

The filter part 41b is a frequency filter which extracts a desired frequency 
band from the vibration signal outputted from the amplifier 1 3. The frequency 
band of this request performs processing which cuts down the frequency band 
with which unusual peak frequency is contained based on the frequency 
spectrum obtained by the 1st frequency processing section 41a. The filter 
part 41b sends out the signal after filtering to the envelope part 41c. This 
filter part 41b may be suitably omitted depending on the characteristic of a 
signal. 
[0022] 

When the unusual peak frequency which is detected by originating in damage 
to the machine 1 and which is expected is known, it is also possible to set up 
the frequency band of this request according to the abnormal frequency peak 
expected that abnormalities occur. For example, when damage has occurred in 
the bearing, according to inner-ring-of-spiral-wound-gasket revolving speed, 
the number of rolling elements, the revolving speed of a cage, the rotating 
velocity of a rolling element, the size of a rolling element, a pitch diameter, an 
angle of contact, etc., a peculiar frequency component is observed according 
to a damaged part. Therefore, based on the revolving speed obtained from a 
rotation sensor, the generating region of these abnormal frequency ingredients 
may be predicted, and frequency may be started about the generating 
anticipation range. 
[0023] 

The envelope part 41c performs envelope processing to the signal sent out 
from the filter part 41b. Envelope processing obtains the output proportional 
to the envelope of the input vibration waveform. The envelope part 41c 
outputs the signal after envelope processing to the 2nd frequency analysis 
part 41 d. This envelope part 41c can be suitably omitted depending on the 
characteristic of a signal. 
[0024] 

The 2nd frequency analysis part 41 d carries out frequency conversion of the 
Signal outputted from the envelope part 41c using an FFT algorithm etc., and 
generates frequency spectrum data. Drawing 3 and drawing 4 are the graphs 



showing the frequency spectrum data generated by the 2nd frequency 
analysis part 41 d. When abnormalities have occurred in the outer ring of spiral 
wound gasket, as shown in drawing 3 it turns out that the periodic spectral 
peak resulting from damage to an outer ring of spiral wound gasket is 
contained in a signal component. On the other hand, when abnormalities have 
not occurred, as shown in drawing 4 , a peak special to every frequency band 
cannot be seen. The generated frequency spectrum data are outputted to the 
various-parameters operation part 42. 
[0025] 

[ of one degree ingredient zone of frequency spectrum / root mean square 
(Vi) or all / partialness OBA / (Si) ] from which the various-parameters 
operation part 42 was obtained by the 2nd frequency analysis part, And the 
normalizing value which is the root mean square (Vpi^g) or overalls (Sq^) of 

the whole zone of frequency spectrum is computed. Processing which 
computes the value which **(ed) root mean square (Vi) of the one above- 
mentioned degree ingredient zone or all [ partialness OBA ] (Si) with said 
normalizing value (V^j^g or S^^), or the value of difference is performed. The 

computed value which **(ed), or the value of difference is sent to the 

collating part 43. 

[0026] 

Here, root mean square (Vi), all [ partialness OBA ] (Si), a root mean square 
(Vpi^g), and overalls (Sq^) are given by the following formulas. 

[0027] 
[Equation 1] 



m 




• • • (2) 

• • • (3) 
. . . ( 4 ) 



N-Af^^ • • • (5) 

2 



[0028] 

The collating part 43 carries out comparative collation to the referred data 
which is having the value which was sent out from the various-parameters 
operation part 42, and which **(ed), or the value of difference saved, and 
judges whether the value sent out from the parameter operation part 42 is a 
normal range. And the collating part 43 outputs a decision result to the 
diagnostic part 44. Referred data is saved at the referred data attaching part 
51 which consists of recording media, such as a hard disk provided in PC part 
30 inside, or the referred data attaching part 50 provided in the exterior of PC 
part 30. The referred data attaching part 50 provided outside may be 
connected to PC part 30 via the network which consists of the Internet, LAN, 
etc. The referred data saved at the collating part 43 may be a predetermined 
constant, and may be the value computed based on the normal values 
measured when abnormalities had not occurred. 



[0029] 

The diagnostic part 44 receives a decision result of the collating part 44, and 
judges whether abnormalities have occurred according to a decision result. 
When it is judged that abnormalities have occurred, the diagnostic part 44 
reports that abnormalities have occurred on the monitor 60 connected to PC 
part 30, or emits a beep sound and notifies a user of abnormalities. 
[0030] 

Hereafter, the above-mentioned technique is applied about data of dra win g 3 
and drawing 4, An unusual peak frequency belt exists near the left end of 
drawing 3 (per 1 0-20 Hz). The root mean square value Va of this whole 
spectrum is 0.016. On the other hand, the root mean square value Vn of the 
whole spectrum to which drawing 4 corresponds is 0.008. Here, if frequency 
bandwidth extracted to an abnormal frequency belt (fundamental frequency) 
resulting from an outer-ring-of-spiral-wound-gasket crack shall be 2 Hz, in 
the case of drawi ng 3, a value which normalized a root mean square value in 
the zone by V will be 90.78, and, in the case of drawing 4 , will be set to 38.47. 
When it has abnormalities, it turns out that a value normalized about 2.4 times 
compared with the time of normal is large. Therefore, a predetermined 
threshold is provided in a ratio at the time at the time of normal, and the time 
of abnormalities between 90.78 and 38.47, and when larger than a threshold, it 
can be judged that abnormalities have occurred in an outer ring of spiral 
wound gasket. 
[0031] 

When it computes about a frequency component zone resulting from an inner- 
ring-of-spiral-wound-gasket crack of roller bearing, it is the value of this 
about 0.3 time at the time of normal by which it was normalized at the time of 
abnormalities. If a rolling element, a cage, etc. of roller bearing are computed 
about a frequency component zone resulting from a gear, compared with 
normal values, it is equally smaller than it. From this, it can check that 
existence and a part (this example outer ring of spiral wound gasket) of 
abnormalities of each part article can be pinpointed. Although compared here 
using a root mean square, existence and a part of abnormalities of each part 
article can be pinpointed by performing same comparison using overalls. 
[0032] 

Although abnormality diagnosis was performed in the above-mentioned 
explanation using one frequency component zone, not only this but a thing for 
which abnormality diagnosis is performed using two or more frequency 
component zones is possible. Specifically [ of two or more degree ingredient 
zones of frequency spectrum / a root mean square or all / partialness OBA ], 
And a normalizing value which is a root mean square or overalls of the whole 
zone of frequency spectrum is computed. It is attained by computing a value 
which **(ed) a root mean square of two or more degree ingredient zones, or 
all [ partialness OBA ] with a normalizing value, respectively, or a value of 
difference, and performing comparative collation of a value which **(ed) or a 



value of difference, and a predetermined constant, 
[0033] 

Drawing 5 and dr awin g 6 show an example in a case of using two or more 
zones. D rawin g 5 is a graph which shows envelope frequency spectrum of a 
machine which has roller bearing which has damage in an outer ring of spiral 
wound gasket, and a normal gear (number-of-teeth;3lX In this figure, five 
frequency peaks are observed and from the first harmonics to the 4th 
harmonics are observed for every integral multiple of that from fundamental 
frequency- On the other hand, drawing 6 is observational data corresponding 
to drawin g 5 , and unique frequency is not found. 
[OOW " 

Hereafter, the above-mentioned technique is applied about data of drawing 5 
and drawing 6 . In the case of drawin g 5, a value which normalized the sum of 
fundamental frequency resulting from an outer-ring-of-spiral-wound-gasket 
crack and a root mean square value in each zone of the harmonics up to the 
5th order with a root mean square value of the whole spectrum is 1 1.64, and, 
in the case of drawing 6 , it is set to 5.19. Here, the 5th Takanaga wave is 
counted from fundamental frequency, and means the 5th peak. When it has 
abnormalities, it turns out that a value normalized about 2.2 times compared 
with the time of normal is large. Therefore, a predetermined threshold is 
provided in a ratio at the time at the time of normal, and the time of 
abnormalities between 1 1.64 and 5.19, and when larger than a threshold, it can 
be judged that abnormalities have occurred in an outer ring of spiral wound 
gasket. 
[0035] 

Since it is equally or small compared with normal values if similarly it 
computes about a frequency component zone resulting from gears of roller 
bearing, such as an inner ring, a rolling element, and a cage, existence and a 
part (this example outer ring of spiral wound gasket) of abnormalities of each 
part article (this example bearing) can be pinpointed. This example shows that 
it is effective, when two or more degree ingredient zones are targeted. Here, 
as for two or more degree ingredient zones, it is preferred that it is the 
combination of the 5th frequency band from a fundamental frequency band of 
a predetermined vibration. 
[0036] 

Two or more degree ingredient zones A fundamental frequency band of a 
predetermined vibration, the secondary frequency band. And it may be the 3rd 
combination that consists of the 2nd combination that consists of the 1 st 
combination that consists of the 3rd frequency band, a fundamental frequency 
band of a predetermined vibration, the secondary frequency band, and the 4th 
frequency band or the secondary frequency band, the 4th frequency band, and 
the 6th frequency band. A normalizing value may be a root mean square or 
overalls of the whole frequency band from fundamental frequency to the n-th 
harmonics. 



[0037] 

Even when using a single frequency band, even if it is a case where two or 
more frequency bands are used, it does not compare with normal values, but a 
reference value is set up, and it becomes possible [ also comparing with a 
reference value ] to distinguish existence of abnormalities. For example, in 
this example, if the root mean square value 10 is set up as a reference value, 
when it is over this value, it can judge with it being abnormal. When setting up 
a reference value, it may set up arbitrarily and may fix beforehand. 
[0038] 

Drawing 7 shows a value and a relation of frequency bandwidth which 
normalized a root mean square value of only an ingredient zone resulting from 
an outer-ring-of-spiral-wound-gasket crack in frequency spectrum with a 
root mean square of the whole frequency using spectrum data of drawin g 5 
and drawin g 6 . A wavy line is a case where comparison calculation is carried 
out using each zone from fundamental frequency to the 5th harmonics, in a 
case where a solid line carries out comparison calculation only with 
fundamental frequency. A figure shows that a ratio of a value of an abnormal 
value is clearly distinguished compared with a case of being normal, even if it 
enlarges frequency bandwidth. Therefore, though number of rotations used 
when computing fundamental frequency differs from actual number of 
rotations somewhat, it is possible to perform abnormality diagnosis correctly 
by taking wide frequency bandwidth. 
[0039] 

As mentioned above, according to this embodiment, it is possible to compute 
a root mean square value or overalls, to perform various calculations, to 
perform abnormality diagnosis and to perform good abnormality diagnosis by 
comparing with a predetermined threshold (reference value). In this 
embodiment, since a data number is limited, it is possible to also lessen a loss 
of time which can lose influence of a peak of a frequency component which 
originates in neither a noise nor a solid of revolution, and also reduces a 
calculation load, and analysis takes. 
[0040] 

It may be made to display a graph showing a temporal change of the present 
number of rotations or number of rotations on the monitor 60 in this 
embodiment. Thereby, a user checks abnormalities of number of rotations and 
it also becomes possible to judge that abnormalities have occurred in the 
machine 1. 
[0041] 

Abnormalities are displayed on the monitor 60, and PC part 30 may be 
constituted so that the scram of the mechanical apparatus which has the 
machine 1 may be carried out. In this case, even if it is a case where there is 
no user near the mechanical apparatus, it is possible to prevent breakage of a 
mechanical apparatus beyond this. 
[0042] 



In the above-mentioned embodiment, although anti-friction bearing was 
explained to an example as a solid of revolution, it is possible to apply to 
various mechanical apparatus which this invention is not restricted to this but 
have a solid of revolution. As an example, it is possible to apply to a ball 
screw, a linear guide, various motors, etc. 
[0043] 

[Effect of the Invention] 

As mentioned above, in order to use the zone of the frequency resulting from 
the machine containing 1 or two or more slide members according to this 
invention, Since it is not necessary to carry out collation with the frequency 
of the data which could lose the influence of the peak of the frequency 
component which originates in neither a noise nor a solid of revolution, and 
was surveyed in detail, the fundamental frequency for which it asked by 
calculation, and its harmonics, a calculation load can also be reduced and the 
loss of the time which analysis takes can also be lessened. Since it can 
certainly supplement with abnormalities even when the level of the frequency 
component resulting from a solid of revolution is small, higher-precision 
diagnosis is attained. It becomes possible to pinpoint the existence and the 
part of the abnormalities of each part article of the solid of revolution which 
constitutes a machine only from one measurement. 
[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the abnormality diagnosis device of the 
embodiment of this invention. 

[Drawing 2] It is a figure showing processing in various analysis processing 
parts. 

[Drawing 3]It is a graph which shows the envelope frequency spectrum of the 
roller bearing which has abnormalities. 

[Drawing 4] It is a graph which shows the envelope frequency spectrum of 
normal roller bearing. 

[Drawing 5]It is a graph which shows the envelope frequency spectrum of the 
roller bearing which has abnormalities. 

[Drawing 6]I t is a graph which shows the envelope frequency spectrum of 
normal roller bearing. 

[Drawing 7] It is a graph which shows the value and the relation of frequency 
bandwidth which normalized the root mean square value of only the ingredient 
zone resulting from the outer-ring-of-spiral-wound-gasket crack in frequency 
spectrum with the root mean square of the whole frequency. 
[Description of Notations] 
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